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ABSTRACT DYNAMICS.
in lines perpendicular to it. With stresses substituted for strains, and strains for stresses, we may apply the same process to investigate the longitudinal and lateral tractions required to produce a simple longitudinal strain (that is, an elongation in one direction, with no change of dimensions perpendicular to it) in a rod or solid of any shape.
Thus a simple longitudinal strain c is equivalent to a cubic dilatation e without change of figure (or linear dilatation \t equal in all directions), and two distortions consisting each of dilatation \c in the given direction, and contraction -^ in each of two directions perpendicular to it and to one another. To produce the cubic dilatation, f, alone requires (§ 651) a normal traction ke equal in all directions. And, to produce either of the distortions simply, since the measure (§ 154) of each is $f, requires a distorting stress equal to n x |<*, which consists of tangential tractions each equal to this amount, positive (or drawing outwards) in the line of the given elongation, and negative (or pressing inwards) in the perpendicular direction. Thus we have in all
normal traction = (£ +• •£«) e, in the direction of the given"] strain, and                                     I
normal traction »(k-fH) <?, in every direction perpen-j dicular to the given strain.             J
604. If now we suppose any possible infinitely small strain (e, f, g, a, &> c), according to the specification of § 640, to be given to a body,, the stress (P, <2, -A*, 6", T, (7) required to maintain it will be expressed by tlie following formulae, obtained by successive applications of § 663 (4) to the components e, /, ^ separately^ and of § 651 to «, b, c\—
where
665.   Similarly, by § 651 and § 654 (3), we have
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(6)longitudinal stress, in producing elongation in its own direction, and contraction
